Técnicas de Fabricacdo Optica
FCM 612

(seg: 13:30 — 16:00)

1. Montagem de blocado e lapdacao

2. Polimento




Montagem de Blocado e
Lapidacao

. Vidros

. Dureza dos materiais
. Abrasivos

. Blocados

. Lapidacao




Vidros Opticos

»Composicéo basica dos vidros = (SiO,)
» Sllica fundida : = ~100% SIO,

»Vycor = 96% SIO,

»Pyrex = Borosilicato = BK7 = 80% SIO,,

»Marcas registradas da Corning e Schott




Intervalo espectral de alguns vidros
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Janela optica de alguns materiais

Index of _
Material L Usable Transmission Range Refraction : Features

1.52@ Excellent all-around lens material provides broad transmission with
0.55 pum excellent mechanical characteristics

LaSFNO ‘ 1.86@ High-refractive-index flint glass provides more power with less
055 um curvature needed

1.79@ High-refractive-index flint glass provides more power with less
0.55 um curvature needed

1.62@ Material represents a good compromise between higher index and
0.55 um acceptable mechanical characteristics

Bak1 1| B . 157 @ Excellent all-around lens material, but has weaker chemical
0.55 um characteristics than BK7

Optical-Quality |
Synthetic 146 @ Material provides good UV transmission and superior mechanical

Fused Silica 0.55 pm characteristics
(0QSFS)

UV-Grade |
Synthetic UVGSFS 1.46 @ Material provides excellent UV transmission and superior mechanical
Fused Silica 0.55 pm characteristics

(UVGSFS)

Optical Crown 1.52@ This lower tolerance glass can be used as a mirror substrate or in non-
OPTICAL 2 gt
Glass 0.55 pm critical applications

Low-expansion
borosilicate glass 01 545? ?n
LEBG .55

Excellent thermal stability, low cost, and homogeneity makes LEBG useful
for high-temperature windows, mirror substrates, and condenser lenses

Sapphire 177 @ Excellent mechanical and thermal characteristics make it a superior
PP 0.55 um window material

240@ Zinc selenide is most popular for transmissive IR optics, transmits

Zinc Selenide 10.6 um visible and IR, and has low absorption in the red end of the spectrum

Calcium CALCIUM FLUORIDE 139 @ This popular UV excimer laser material is used for windows, lenses,
Flueride 5pum and mirror substrates

05 10
WAVELENGTHS IN pm




Escala de durezas de Mohs

Mineral de referéncia

Niumero de
Mohs

Exemplos tipicos

Gipsita

Calcita (CaCO,)
Fluorita (CaF,)
Apatita

Feldspato

Quartzo (Si0,)
Topazio
Corundum (Al,O,)

Diamante

Chumbo
Polietileno
Polipropileno
Aluminio
Unha

Moeda de cobre
Grampo de ago para papel
Vidro de cal de soda

Vidro de silica

Ago temperado (lima)

Carbeto de tungsténio (WC)




Outra referéncla de materiais na
escala de Mohs

Diamond

Cubic Boron Nitride (Borazon[tm] CBN) .... 9.9
Norbide, boron carbide

Crystolon, silicon carbide

Alundum, aluminum oxide

38 White aluminum oxide

Linde "A" alpha alumina

Linde "C" alpha alumina

Linde "B" gamma alumina

Corundum

Levigated alumina...calcinated alumina... 8.5to0 9

calcinated alumina............. . 85109

Green Rouge, chromium oxide
Cerium Oxide (estimated)

Garnet

Red Rouge, ferric oxide

Aluminas (hydrates)




Tamanho dos graos do abrasivo

Média ( )
173

142 B Tamanho dos graos dos abrasivos
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Data: Datal_Tamanho
Model: Boltzmann

Chi"2 = 15.33903
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=

o

o
|

Al 11550.00535 +206061.40362
A2 5.7895 +2.096

x0 -419.62228 +2300.65417
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Formas de alguns abrasivos

SILICM CARBIDE ALUMINUM OXIDE

IS VERY HARD, SHARPAND VERY TOUGH, BUT NOT AS
BRITTLE . EXCELLENT FOR HARD AS SILICON CARBIOE.
FAST REMOVAL OF GLASS SMOOTH AND UNIFORM
BUT TOO DRASTIC FORFINE CUTTING ACTION MAKES IT
OPTICAL WORK IDEAL FOR MIRROR GRINDING
TRADENAMES: CARSILON, TRADENAMES: ALOXITE,
CARBORUNDUM, CRYSTOLON ALUNDUM, LIONITE

BoTH AL.UMINUM OXIDE AND SILICON CARBIDE ARE
ARTIFICIAL ABRASIVES, PRODUCTS OF THE ELECTRIC FURNACE

_&ML/s_p_mzzg

GRIT SIZE

TO A ROUGH APPROXIMATION,
THE GRAIN SIZE ORGRIT
INDICATES THE NUMBER OF
GRAINS PER INCH. GRITS TO
NO.220 ARE GRADED BY PASS-
ING THROUGH WIRE SCREENS
WHILE FINER (FLOUR) SIZES
ARE GRADED BY WATER FLOTATION

EMERY 1S A NATURAL ABRA-
SIVE MINED FROM THE GROUND.
IT IS SIMILAR TO ALUM. OX|DE

BUT SOFTER. NO. 305 FUR-

NISHED WITH MIRROR KITS
IS A CATALOG NUMBER-NOT
A GRIT S|ZE. COMPARATIVELY,
NO. 305 EMERY IS ABOUT [000GRIT




Blocados e lapidacao,

Spindle

Grinding -st/l o Coolant

Wheel o Supply

Work Table ~ Grinding Face

Work Piece

Viork Table
Traversc

Coolant
Supply

Grinding Wheel

Spindle
Work Pieces

Grinding

Work Table Rotation

Rotary — Periphery of Wheel

diferentes meétodos

Wheel
Spindle

Work Table
Traverse

Whee,

Spindle

Work Table Rotation

Rotary — Face (Side) of Wheel




6" MIRROR
N

Ciclos de movimentacao para lapidar

STROKE LENGTH s 1]
BASED ON MIRROR DIAMETER L

ONE-THIRD STROKE
TOP GLASS WEARS
_ MOST AT CENTER
EPE. v -

YourR

START WITH Two DISKS
BOTTOM GLASS WEARS
MOST AT EDGE

END FIRST GROUP OF  TURN TOP DISK A
CENTERED. MAKE SEVERAL STROKES WITH DISKS
GREATEST WEAR

«+AND SIDE STEP MAKE SEVERAL STROKES

IN NEW POSITION.

LITTLE. TAKE YOUR : T0 A NEW
STROKES IN SAME POSITION ~ APPROXIMATELY CENTERED HANDS OFF THE GLASS': POSITION REPEAT THE cyrLE

GRINDING
N

[ STROKE & ROTATION B WALK-AROUND

THREE MOVEMENTS OF GRINDING
THE BACK AND FORTH STROKE DOES

THE ACTUAL GRINDING- ... ROTAT/ON AND
WALK-AROUND DISTRIBUTE THE WEAR




Kemet® Ceramic

Recommended for parts which cannot Placas pa ra Ia pida95o

be exposed to metal and to prevent
discoloration.

Kemet® Tin/Lead

To further improve surface finish and
reduce scratching on high grade metal
compositions such as ferrite.

Lam Plan M.M.® Series

Rapid stock removal with good sur-
face finishes. In some cases, in a one-
step process.

Kemet® Tin

Provides excellent finishes on mater-
lals such as those used on computer
heads.

Kemet® Iron

The stock removal lap of the Kemet
family used when over .001” removal
is required.

Kemet® Copper

The most versatile lap plate in the
Hyprez system produces superior
results in a wide range of applications.

Natural Iron

For extremely hard materials and
aggressive stock removal.

Natural Iron— |

Kemet® Ceramic —T

- Kemet® Tin/Lead -

Lam Plan ____________.._——-———
q e

M.M.? Series—

Kemet® Tin

\Kemet@ lron

| Kemet® Copper



Sequéncia para fazer o blocado




Corrigindo blocados

Testes e correcoes durante a lapidacao

sUtilizacao de esferometro




Polimento

. Tipos de polimento

. Processo para polimento tradicio
. Desbloca

. Centrar

. Chanfrar

. Qualidade do polimento




Tipos de polimento

Calor (temperatura proxima ao ponto de
derretimento)

Spray a quente e a frio. (fluxos, oleos, esmaltes)
Acidos (sulfdrico, hidrofluorico)

Mecanico (tradicional, agua + abrasivo)




Sequencia para fazer o blocado




Processo para polimento tradicional

|

mnmmmﬁnmm»_i'n-nm : )




MELT THE PITCH INA
TIN CAN... IT WILL MELT
IN LESS THAN IOMINUTES

PAINT THE wARM

M
AND WATER

PAINT THE PITCH WITH
ROUGE AND WATER. STRID
THE COLLAR AFTER PAINTING

PRESS WITH WEIGHT IF

PITCH GETS TOO HARD FOR
EASY FORMING};.E&HEAI
TUE WHOLE (AP [F NEEDED

OWN

POUR THE PITCH OVER THE
DRY, WARM TOOL. COLLAR
IS ROUGED TO AVOID STICKING

PRESS THE MAT INTO THE
WARM PITCH BY PLACING THE
PAINTED MIRROR OVER IT

TO MAKE LAP ABOYT “ie
LESS THAN MIRROR DVAMLTER

Preparacao do
polidor de piche




Material abrasivo para polir

m = = PsumEnaam—  CERIUM OXIDE is a pink
YOUGE-DATER MIXTURES
Polishing Materials EESRERRED 7o oxioe. vovsane.
THICIK | PART ROUGE POL.ISHESRAB%UE TuJI(;.(E AS
: 4 PARTS WATER T AS ROUGE. MIXES
Snguoglgelf |? :';C:\Rg? N%F Z ; USE AS ANTI-STICK Eﬁ?szw WELL WITH WATER
RED POWDER, MIXING = |oericak! . 16 AND CAN BE COMBINED
FREELY WMH WATER. IT ‘ MEDIUM| FOR /N/TIAL WITH RED ROUGE
AT ON HELPS TO KEEPTE | 1: 8 MATERIAL MADE OF SEVERAL
BEGINNER OUT OF TROUBLE : THIN 1 conegae RARE EARTHS. BROWN COLOR,
) ; NON-STAINING, EXTREMELY
MAIN FAULT IS THAT IT o - )
STAINS TO SOME EXTENT - Jsesz | very |1:10 FINE. DOES NOT MIX
_.IT IS NOT “MESsY" L @ 7| T ;gw}.gpffzggms READILY WITH WATER. ITCUTS
UNLESS YOU ARE MESSY it yone S/ TWICE AS FAST AS ROUGE

- . GROUND SURFACE
Outros abrasivos para polir

Alumina em p6, em suspensao (até 0,01 micron)
Pasta diamantada (até 0,1 micron)




Teste de superficie e centragem




Qualldade da superf|C|e polida I




Qualidade da superficie polida II




Testes e correcoes durante o polimento

Observacao visual com iluminacao
Esferometro

Correcoes com mudanca da compressao e
orientacao no polidor

Na Internet




BAIKOWSKI
Development and synthesis of abraswe powders

dedicated to

- Metal CHFP (WY, Cu, ..

- Cixide CHP (TEDS, 5T BPSG, )
Technical support

EKC TECHNOLOGY

Formulation of ready-to-use slurries Semiconductor

Testing and baselines Manufacturers
Sales and techinical support

CMF Tool

Manufacturers

CHEMICAL MECHANICAL POLISHING

CMP is a key technology in the
manufacture of high-density electronic
circuits used in making semiconductor with
sub-0.35 micron feature size. The process
uses advanced polishing techniques
involving slurries — mixture of high-
performance abrasives and chemicals.

In 1997, Baikowski set up a partnership
with EKC Technology, a ChemFirst
company, to pool their expertise and
better serve the Semiconductor industry
needs.

ChemFirst Inc.: NYSE listed, produces
performance chemicals for electronic
applications, specialty chemicals and
chemical intermediates for industry and
agriculture. The company also provides
engineered products and services,
particularly to the chemical industry.

EKC Technology Inc.: wholly owned by
ChemfFirst, is the world leader in the
manufacture, service and distribution of
chemicals used in the cleaning stage of the
semiconductor, memory device and flat
panel display manufacturing processes.
For more information about CMP Slurries,
please contact




Links da internet

Assunto

GLASS & OPTICAL MATERIAL
GRINDING, POLISHING AND FIGURING - THIN

TELESCOPE MIRROR: PART |
GRINDING, POLISHING AND FIGURING - THIN

TELESCOPE MIRROR: PART II
GRIT SIZES CONVERSION CHART
HOW TO GRIND & POLISH A LENS
ONLINE ASTRONOMY CATALOG

SECONDARY MIRROR

TELESCOPE MIRROR STARTER KITS

Links

www.newportglass.com/indgls.htm

www.newportglass.com/grind1.htm

www.newportglass.com/grind2.htm

www.newportglass.com/grit.htm




Mais links na net

Cassegrain calculator:
http://zebu.uoregon.edu/~mbartels/casscalc/main

Poor man's Caustic test
http://zebu.uoregon.edu/~mbartels/caustic/caustic.

.html
Diagonal analysis
http://www.efn.org/~mbartels/diagonal/diagonal.h

html
Rating mirrors
http://zebu.uoregon.edu/~mbartels/mirror/ratemirro

tml
How to motorize your telescope
http://zebu.uoregon.edu/~mbartels/altaz/altaz.ht

rs.html
Rich field scopes
http://zebu.uoregon.edu/~mbartels/scopes/rft.html

ml
How to collimate a newtonian
http://zebu.uoregon.edu/~mbartels/collimate/colli

Some programs to help with mirror making and
designing telescopes

http://zebu.uoregon.edu/~mbartels/programs/proqgr

mat.html
How to grind a large thin mirror
http://zebu.uoregon.edu/~mbartels/largthin/largth

ams.html
Telescope Making
http://www.crickrock.com/cqi-

in.html
Matching Ronchigram mirror test

http://zebu.uoregon.edu/~mbartels/ronchi/ronchi.
html

Polishing and pitch tips
http://zebu.uoregon.edu/~mbartels/mirror/polishti
ps.html

bin/webring/home.pl?ringid=TelescopeMaking:sitei
d=telescopemaking

Telescope vibration
http://zebu.uoregon.edu/~mbartels/scopes/vibratio
n.html

Ultra light Dobsonians
http://zebu.uoregon.edu/~mbartels/ul-dobs/ul-
dobs.html




